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Summary
Thisreportdealswiththe resistancesofa seriesof three
similardisksplacednormalto thewindas determinedin theat-
mosphericwindtunnelof theNationalAdvisoryCommitteefor
Aeronautics.Thisisthefirstof thestandardizationteststo
be madeinAmericanwindtunnelsusingtheseparticulardisks.
Thecurvesof dragcoefficientplottedagainstReynoldsNumber
forthistunnel
whicharetobe
showdiscrepanciesbetweenoverlappingvalues
attributedto thepresenceof thetunnelwalls.
Introduction
Thef.iskstandardizationprogram,a partof thegeneral
standardizationprogram,is forthepuxposeof furtherobtain-
ingand-correlatingdatafromtheseveralwindtunnelsnow in
operationin theUnitedStetes.At a neetingof theAerod’ynan-
icsCommittee,Dr, Zati.suggestedthatthesetunnelsmeasure __
thedragof a givennormaldisktodetermi:lewhethereachcould
obtainthesamevaluewiththesimplestmodel,if smallenough
to obviatewallinterference.TheCommitteethenresolvedto
use threesimilardisksto showthescaleeffect.Thetests6
v
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hereindescribedwerecarriedoutin thefive-footclosedthroat
atmosphericdensitywind-tunnelof theLangleyMemorialAeronau–
ticalLaboratory(Reference5). TheReynoldsNumbervariedfrom
33,000to 670,000,usingthediameterof thediskas thecharac–
teristiclength.
MethodsandApparatus
Thehiskswerefour,eight,andtwelveinchesindiameter,
and theratioof allotherdimensionswasalso 1 : 2 : 3. Even
thesupportingwireshadconformingdiametersdiffer~ntfr~ each .,
other. Thediskthicknesswas1/64thediameter..Thecircumfer-
encehada 45-degreebevelto a skrp edge,thebevelbeingplaced
downstream.The supportingspindlewasdesignedso t-hatits
interferencewiththediskwouldbe as smallas possible.
Thetestingwas donein a~roximatelythesamelongitudinal
positioninthethroat,andwiththedisksconcentricwiththe
1 tunnelwall. Thevelocitiesrangedfrom5 to 35metersper sec-
ond,.,.takenin five-m.p.s.steps. The“servicePitot”usedin
determiningthesevelocitie~P.sof theli.A.CCAOt~e withhemi-
sphericalnose,andwas Iocatcki intheentra~iceoneof thetun-
nelforwardof the.sma”llhorleycmb.ThisPitotby priorcal.i-
brationgavetheaveragetimoatvelocityfortheconditionofun-
obstructedflow. Theeffectof the12-inchdiskuponthisPitot
was investigatedandfo’~ndtobe negligible.
Thedeterminationf thedragcoefficientsof thediskswas
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madeby directforcemess-mmentsusinga ““’iresuspensionandthe
regulardragbalanceof tietunnel=Figs. 2 and2 showt-ne1~-
inchdisksetup for@teri~ir.i.~ totaldragandwiredrag,re-
spectively.At theleftof Fig.2 is showntheauxiliaryspin–
tileusedto supportthediskwhenthetarer.eaouramentswe?ema&e.
The Ciskwascloseto thedragspindle,butnottouchingitas
shownby an electricircuitandlamp. In this.mannerthetrue
interferenceconditionsof thediskuponthesupportsweretiain-
tained,theinterferenceof theauxiliaryspindleandwires,of
course,beingentirelynegligible.
Results
Fig.3 showstheresultsobtainedforeachof thedisksin
termsof thea?molute dragcoefficientplottedagainstileyn.olds
Numb.erCJ~vg.~). Thedragcoefficientis thatcustomarilyob–
ta ined frcm
allunitsbeingconsist~nt.
Discussion
Theerrorofmeasurement?.ndcalculationwaslessthanone
l per cent,repeatedmeasurementsagreeinginsidethaterror,with
b the exceptionof th~eepointsoutofa totalof fifty.
.
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Ncmberof 1!30,000,the12–inchdiskaupears
to nroduceanunstakieor criticalconditionof flow. In the
vicinityof lSO.OLGthsCE curvecf the+inch ~iskshowsa
pointof i~”lecticn.The CXLCVe for tlie 8–inchdisk iS without
anymarkedinflection.
TheSiscreoancies‘retmeenthethreecurves
forlargelyby a considerationf thevariation
naybe accounted
inblockingof
theairflcmby thedi~ks. No attenptis~adehereto applya
correctionforthieeffect,forthepurposeof thisinvestiga- .
tionis thedetez~lina~ionof thesediscrepancies.Theresults
are submittedas ~eiagc-haracteristicof thistinnelonly,for
the conditionshereinspecified,and“netasbeingcharacteristic.==.
of a circulardiskmovinginan unlimitedairspace.
Table1.
4a8,000 1.::3!3
Em,Oc!o 1*298
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Tabie11.
8-inchdisk(avsrageof twotests).
ReynoldsNumber CD
65,000 1.158
130,000 1.167
195,C)oo 1.182
260,000 1.1s6
325,000 1.186
Vj?OOGG. 1,109
455:000 1.EI?’
4-inchdisk(averagsof
F.eynoldsNumber
z3j500
65,000
98,000
13G,000
163,000
195,000
229,WC
1.125
1.159
1.162
1.159
1.177
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